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Pabouas mporpamma cocrariena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HarpaBICHHIO
noarotoBku 18.03.01 Xumuueckast rexHosnorus (npuka3z Munoopuayku Poccun ot 07.08.2020 .
Ne 922)

PaGouas mporpammMa paccMoTpeHa U 0100peHa Ha 3acegaHuu Kadenpsl Merammypruu u
XUMHUYECKHX TEXHOJIOTHI

09.01.2024, mpotokomn Ne 4 . -
3aB. kadeapou AL A.C. XapueHko

Pabouast mporpamma o006peHa METONYECKON KOMUCCUEH uM >
20.02.2024 r. mpotokosn Ne 4 S
Ipencenare ~  A.C.CaBuHOB

PaGouas nporpamma cocraBieHa: /N
noteHt kapeape MuXT, kaHa. TEXH. HAyK (- 2 el H.}O.CBeunukoBa

Penensenr: W i
noueHT kadeapsr JINTuM, kan1. TeXH. HAYK I/ N.B. MuxankuHa




JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XMMUYECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapbl METauTypriud 1 XAMHUYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM rojIy Ha 3aceqaHuu Kaeapbl MeTaluTyprui ¥ XUMHUECKUX TEXHOJIOT Ui

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud i XHMHYSCKAX TEXHOJIOTHH

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Llenbto OCBOEHMS IUCHMIUIMHBI «TeXxHHYeckas TEpMOJMHAMHMKA U TEIJIOTEXHUKA»
SABIISIFOTCSL:

MOJIrOTOBKAa 0akanxaBpoB, CIOCOOHBIX pa3padaThIBaTh TEXHOJOTHH, OCHOBAaHHBIE Ha
9KOHOMHUM  TOIJIMBHO-3HEPreTMUECKUX  PECYpCOB, C  MAKCUMAJbHOW  BO3MOXHOCTBIO
UCTIOJIb30BaHUS BHYTPEHHUX UCTOYHUKOB SHEPTHU HA XUMHUECKUX MPEATIPUATHUSAX.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Hucnummuaa TexHuueckass TepMOJUHAMHUKA U TEIIOTEXHUKA BXOJUT B 00s3aTEIHHYIO
4acTh y4eOHOTro Mi1aHa 00pa30BaTEIbHOMN IPOTrPAMMBI.
JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),

c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS NUCIUTLIINH/ TPAKTHK:
duzuka

OO1w1ast 1 HeopraHuyecKast XUMus

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

XuMudeckasi TEXHOJIOTHS TOIUIMBA U YIJIEPOJHBIX MATEPHAIIOB

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW paOOTHI
XUMUYECKUE PEAKTOPBI

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare ocBoeHus aucuuIuIMHbL (Moayns) «TexHuueckas TepMOAMHAMUKA U
TEIUIOTEXHHUKa» 00yUaroIMics T0JDKEeH 001a1aTh CIISAYOIMMI KOMIETEHIUAMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-2 CmocobeH WUCHONB30BaTh MaTeMaTHueckue, (u3udeckne, (QU3MKO-XUMUIECKHE,
XHMHYECKHE METOIbI JIJIs PeIIeHUs 33124 TPO(heCCHOHATBHOM IeITeIbHOCTH

OIlK-2.1 Ucnone3yer  maremarmyeckue,  (usmueckue,  (U3NKO-XMMHUECKUE,
XUMHUYECKHE  METOABl Ul  pelleHus 3agad  IpodecCHOHaIbHON
JESITeIbHOCTH

OIIK-2.2 BeiOupaer ~ MaTemaTHueckue, ¢buznueckue, (bU3UKO-XMMHUYECKUE,

XUMHUYCCKUC MCETOABbI JJIA pelICHUuA 3aaad HpO(i)CCCHOH&HBHOfI
JCATCIIBHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBiseT 4 3aueTHBIX eauHui 144 akan. 4acoB, B TOM

YqHUCIIe:
— KOHTaKTHas pabora — 88,95 aka. yacos:
— ayauTopHas — 87 akaJl. 4acos;

— BHeayauTopHas — 1,95 akaj. yacos;

— camocTosTenpHas padota — 55,05 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akaz. 4yac;

dDopMa aTrrecTaluu - 3a4cT

AynuropHas s
o | womTaKTHas pabota E z Dopma TEKyLIETO
=
N B aKaj. yacax 2] Bu KOHTPOJISt
Pazzen/ Tema 3 (B axaz. yacax) = A . p Kon
S 3 © | caMOCTOATENHFHON | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 £ . | xomnerenun
O g £ padoThI MIPOMEKYTOUHOH
na0. | mpakr. | &8
Tlex. Z'g aTTeCcTaluu
3aH. 3aH. | Q &
1. Paznenl.Texuuueckas
TEPMOANHAMHKA
[loaroroska k
11 3aKoHbBI nabopaTopHO-
TEPMOIMHAMHUKH JUTSt MPaKTUYECKOMY JlabopatopHas
OIIK-2.1,
OTKPBITBIX CHCTEM; aHAIIU3 8 10 3aHaTHIO Nel, pabora Nel, OINK-2.2
OCHOBHBIX IIPOILIECCOB B pabora c YCTHBI ompoc '
OTKPBITBIX CUCTEMaX oubnnorpaguuec
KAM MaTepuajiaMu
[ToaroroBka k
nabopaTopHo-
1.2 1.2.TypOunst u MPaKTHYICCKOMY JlabopaTopHas OTK-2.1
KOMIIpeccopa,  9KeKTOpeL| 4 5 12 3aHATHIO Ne2, pabora Ne2, OITK 2' 2‘
cora. pabora ¢ YCTHBIH Onpoc '
6ubnunorpaduyec
KAM MaTepuajiaMu
[ToaroroBka k
13 1.3.Iuknuyeckue a
nabopaTopHo-
MPOIIECCHl MPeoOpa3oBaHUs
PAKTHIECKOMY JlaGopaTopHast
TEIUIOTHI B pabory; OIIK-2.1,
4 12 20,05 3ansTHio Ne3, pabota Ne3,
TEIUIOCUIIOBBIE yCTAHOBKH, . OIlK-2.2
paborta ¢ YCTHBIH OIpoc
XOJNIOIVMIbHBIE ~ MAIIUHEI,
oubnmorpaguuec
TEIUIOBBIC HACOCHI
KAM MaTepuaiaMu
Hroro no pazaeny 17 34 20,05
Hroro 3a cemectp 17 34 20,05 3a4ET
2. Paznen 2. TerumorexHuka
21 2.1. Tommuso: ero IToaroroBska x
TETIOTEXHUYESCKHE MPAKTHIECKOM
p Y JlaGopatophas OIIK-2.1,
XapaK-TEPUCTUKH. 5 4 9 17 |3ansaruto, pabora c
pabota Nel OIlK-2.2
IIpuponuoe u 6ubnaunorpaduyec
MCKYCCTBEHHOE TOILIUBO KAM MaTepuajiaMu




Brimonaenne

MPAKTHIECKOTO
2.2 2.2. IToaroroska 4 3aganus Nel, [Ipaktuueckoe OIIK-2.1,
TOILIMBA K CYKUTAHHUIO pabora ¢ 3aganue Nel OIlK-2.2
oubimorpaguuec
KHAM MaTepuajamMu
Brinonnenue
2.3 2.3. MPaKTUIECKOTO
TOomIMBOCKUTAIOLIAE 5 9 59 3amanns No2, [IpakTuyeckoe OIIK-2.1,
YCTpOIiCTBa, ' pabora c 3aganue No2 OIIK-2.2
KJIacCU(pUKALIUS, TUITBI. oubimorpaguuec
KHAM MaTepuaiaMu
24 24, Bropuunsie Bomoumenne
MPAKTHIECKOTO
SHCPTCTHICCKHC  PECypCbl 3amanns N3, [IpakTuyueckoe OIIK-2.1,
(B3P). Knaccudukarmst 5 12,1
pabora c 3anaHue Ne3 OIlK-2.2
BOP. Arperatbl JUISL Gu6maorpadmaee
ucnosp3oBanus BOP
KUM MaTepuagaMu
HWroro no pazneny 18 18 35
Hroro 3a cemectp 18 18 35 3a4€T
Wroro no aucuuminae 35 34 18 |55,05 3a4yer




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OO0pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAsE MOJENb 00pa3oBaTeIbHOro Ipolecca,
CHUCTEMHO ONpEAENAIoNas CTPYKTYpy M COJEp)KaHHE JeATENbHOCTH OO0EHX CTOPOH 3TOro
npouecca (mpenogaBarenss U CTYAEHTa), HMEIOLAas LEIbl0 JIOCTHKEHUE IIAHUPYEMbIX
pe3yibTaToOB € TONPAaBKOM HAa  MHAMBUAYaJbHblE OCOOECHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrHYHOCTh y4eOHOro TMpolecca COCTOMT B TOM, YTOOBI caeiaTh Y4eOHBIH mporecc
HOJIHOCTBIO YIIPABIIIEMBIM.

OCHOBHBIMU PHU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM IIOHUMAaHUU
SBIISIFOTCSL:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— II0JTaliHOEe oONucaHue (MPOEKTUPOBAaHME) CHOCOOOB JOCTHIKEHMS 3aJJaHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIOJb30BaHHE OOpPAaTHOM CBSI3M C LEJIbI0 KOPPEKTUPOBKU 00pa3oBaTeIbHOIO
nporecca;

— rapaHTUPOBAHHOCTh JOCTUTAEMbIX Pe3yJbTaTOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENIbHOTO MPOIEcca BHE 3aBUCMMOCTH OT MacTepCTBa
Iperno/iaBaTe’s;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIETEHTHOCTHOI'O 1O/IX0/1a IPEyCMaTpUBaET HCII0JIb30BaHUE B yUeOHOM
IIPOLECCE AKTUBHBIX M WHTEPAKTUBHBIX (OpM TNPOBEACHMSI 3aHATHM B COUYETAHUU C
BHEAYAUTOPHOU paboTOM ¢ L1ebi0 (OPMHUPOBAHUS U PA3BUTHUS IPOPECCHOHATBHBIX HABBIKOB.

TpaguiuonHble 00pa3oBaTENbHbIE TEXHOJOTMHM OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNILHOTO  IpoLecca, MPEANONAralolyl0o MpsAMYI  TPAHCISALMIO 3HAHUH  OT
npenogaBaress K CTyJIEHTY (IPEeUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIIOCTPATUBHBIX
METO/I0B 00ydeHus1). YueOHas IesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHM.

WudopmanvonHas Jekuus — I[OCJeloBaTelbHOE H3JIOKEHHE MaTepuaia B
JUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(Mononor mpenojnararens). CemuHap — Oecelja IpernojaBaTelss U CTYIAEHTOB, OOCYXJEHHUE
3apaHee MOATrOTOBIEHHBIX COOOIIEHUH 10 KaX/10My BOIPOCY IUIaHA 3aHATUS C €IUHBIM ISl BCEX
HepeyHeM peKOMEH1yeMoi 00s3aTenbHOM U JONOTHUTENBHOM JIUTEpaTypHhI.

[IpakTueckoe 3aHsTHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

JlabopaTopHas paboTa — opraHuzaius yaeOHOM paboThI C pealbHBIMH MaTepUATbHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEpUMEHTabHAsi pPadoTa C AaHAJIOTOBBIMH MOJEISIMHU
peaTbHbIX OOBEKTOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Kpyrnos I'. A. Temnorexuuka [DnekTpoHHBIN pecypc]: yueOHOe mocobue / . A.
Kpyrnos, P. U. bynrakosa, E. C. Kpyrnosa. - 2-e u3n., crep. - CI16.: Jlans, 2012. - 1 s1nexTpoH.
ont. auck (CD-ROM). - (Yuebuuku st By3oB: CrienpasibHas murepatypa). - 9bC Jlanb. Pexxum
nocryma: http://znanium.com/catalog.php?bookinfo=503896. — 3arnaBwue ¢



http://znanium.com/catalog.php?bookinfo=503896

JKpaHa.

2. CeunukoBa, H. 1O. IlpakTukyMm Mo TeXHUYECKON TEPMOJNHAMHKE U TETNIOTEXHUKE :
npaktukym / H. FO. CseunukoBa, C. B. IOguna, A. B. I'opoxoB ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 osmektpod. ont. guck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2098 . - MakpooOobekT. - Tekcr :
ANIEKTPOHHBIN. - CBenenus poctynusl Takke Ha CD-ROM.

0) lonotHuTeILHAS JTUTEpPaTypa:

1. JIzro3ep B. fI. TenmorexHuka u TeruioBas pabora rneueit [Dmn.pec.]: YuebHoe

nocobue. — 2-e u3a., uctp. u gon. — CII6.: U3garensctBo «Jlanby, 2016. — 384 c.: ni.
—  (Yuebuuku  ang By3oB.  CrnenumaneHas — jureparypa).-  Pexxum  goctyna:
http://znanium.com/catalog.php?bookinfo=356818. 3arnaBue C HKpaHa ISBN
978-5-8114-1949-4.

2. baxxun H. M. Tepmonunamuka anst xumukoB [Tekct]: yueOnuk / H. M. baxwun, B. A.
WBanuenxo, B. H. [Tapmon. - 2-e u3z., nepepad. u gom. - M. : Xumus : KonocC, 2004. - 416 c. :
WJI., AMArp., CXemsl, Ta0. - (111 BBICIICH IITKOJIBI).

B) MeToauyeckue ykasaHus:

1. CeunuxoBa, H. FO. IIpakTukyMm 1o TeXHUUYECKON TEPMOAMHAMUKE U TETJIOTEXHUKE :
npaktukym / H. FO. CeunukoBa, C. B. FOguna, A. B. 'opoxoB ; MI'TY. - Maruurtoropck :
MI'TY, 2018. - 1 osmektpon. ont. mguck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2098 . - MakpooOobekT. - Tekcr :
AIIEKTPOHHBIN. - CBenenus pocrynnsl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieyeHue

HaumenoBaHue .
1o Ne noroBopa Cpok neiicTBHS JTUIEH3UH
7Zip CBOOOJIHO PACIPOCTPAHSIEMOE 0eccpoyHO
FAR Manager CBOOOIHO PaCIpPOCTPAHSIEMOE OECCPOUHO
Bpaysep Yandex |cBoOoaHO pacmpocTpaHseMoe OECCPOUHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBbI

HasBanmne xypca Cculnka
I7IeKTpoHHbIC. pecypent Oubmmotexn MITY mv. https://host.megaprolib.net/MP0109/Web
I".1. HocoBa ] ' '
HarnmonaneHass wuHQpOpMAIMOHHO-aHATUTHYECKAs
cucreMma — Poccuiickuii  wHaexkc wayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
ITouckoBas cuctema Axagemuss Google (Google URL: https://scholar.qoogle.ru/
Scholar) ' ] ' '

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/2098
http://znanium.com/catalog.php?bookinfo=356818
https://host.megaprolib.net/MP0109/Download/MObject/2098
https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TPEACTaBICHUS y4eOHON
uHpopMauuu OOJIBLUION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, IMepetadyud u
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIIELUAIN3UPOBAHHON MEOEIBIO.

2. YuyeOHast ayauTopusi [UIs TPOBENCHHS JlabopaTOpHbIX 3aHsATHH «Ha3Banue
nabopaTtopun» OCHaleHa Ja00paTOPHBIM 000PYAOBAHUEM:

- nabopaTopHOE 000pyI0BaHKE Il TPOBEACHHS Ja0OpaTOPHBIX PabOT:

- OmnpezneneHue XOJOAWIBHOTO KOA(UIMEHTa KOMIPECCHOHHOW — XOJIOIMIBHOM
YCTaHOBKH;

- Omnpenenennie KodpQUIMEHTa TOJUTPOINBI MPU CKATHM Tra3za B MOPIIHEBOM
KOMIIPECCOpE;

- OnpeziesieHne TEIIOBBIX TOTOKOB.

3. YueOHas ayauropus JUis IpoBeIeHHs IPAaKTHYECKUX 3aHATHH OCHAIlleHA:

- TeXHWYECKHMH CPEICTBAMHU OOYUEHUS, CIYXAIIUMH ISl TPEACTaBICHUS y4eOHOMN
uHpopMaluuu OOJIBLIION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, Iepetadyd u
npeJcTaBieHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. YueOHast ayIuTOpHs IS TPYNIIOBBIX M WHAMBHUIYATBHBIX KOHCYJIBTAIMH, TEKYIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTepHO# TexHHKO# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAHHON MeOebIo.

5. [Tomenienue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTepHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBAaHHON MeOebIo.

6. Ilomemenne A XpaHeHHs W NPO(UIAKTUYECKOrO OOCIyXHBaHUA Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIbIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



ITpunoxxenue 1

6 YueOHO-MEeTOJUUECKOe 00ecIieueHHEe CAMOCTOATEIHBHON PadoThI
0O0yUaroIINXCcA

Ilepeuens nabopamopnvix pabom

1.OnpeneneHue Xoa0auabHOTO KodhGHUIIMEeHTa KOMIPECCHOHHON X0J0IMIILHON YCTaHOBKHU
2.0mnpeneneHue kodhPUIMEHTA TOTUTPOIBI IIPH CKATHH ra3a B TOPITHEBOM KOMITPECCope
3. OnpenesieHue TEMIOBbIX TOTOKOB

Homawnee pacuemnoe 3a0anue Nel «Pacuem zopenus meepoozo monaiuea
Paccunrtarh ropeHre KaMeHHOTO YIJisl C 3aJJaHHBIM 3JIEMEHTHBIM aHAJIN30M Ha CYyXYIO Maccy.

PaccuunTath ropeHne cMecu JJOMEHHOTO U KOKCOBOTO ra3a ¢ 3aJJaHHOM TEIUIOTON CropaHus.
1.PaccuuTarh ropeHue TBepa0ro TOMJIMBA C HIEMEHTHBIM aHAJIM30M Ha CYXYIO MacCy:
1) Onpenenutb HEOOXOIUMBIN 00BEM KHCIIOPO/ia HAa TOPEHUE TBEPIOTO TOILINBA;

2) Onpenenuts cocTaB U 00BEM MTPOAYKTOB FOPEHUS TBEPOTO TOILIUBA;

3) Onpenenuth KaTOpUMETPUUYECKYIO TEMIIEPATYPY TOPEHUSI TBEPAOIO TOILIUBA.

Jliis pacdera MCIOJIBb30BaTh CIIEAYIOLINE JaHHbIE:

-K03(pGUIHEHT U30bITKAa BO3YXa;

- OTHOCHUTEJNIbHAS BIAKHOCTh BO3yXa;

- aTMoc(epHOE JTaBIICHICE,

- IapLUUaIbHOE JJaBJIEHUE BOISHOIO Mapa;

- TEMIIepaTypa MOCTYNAIOMIET0 U3 aTMOC(Eephl BO3AYXa;

- TeMIIepaTypa HarpeBa Bo3ayXa;

- MUPOTEXHUYECKUI KOIPPUIHEHT.

Cnucox BOIIPOCOB JISl IIPOBEACHUS 329€TA 110 JTUCHUIIIMHE «Texnuueckasn mepmoounamuka
U menjiomexHuKka»

OCHOBHbBIE TEPMOAMHAMUYECKHUE MPOLIECCHl B ra3ax M Mapax. AHAJIMTHYECKOE BBIPAKECHHE
IIepBOro 3aKOHA TepMouHaMuKku. OnpeneneHue paboThl ra3a MpH ero PaclIMPEeHHUH.

YacTHble MPOLEecChl H3MEHEHHs COCTOSIHUS Ta30B.

[TonuTponHbIii Iporiecc U3MEHEHHUS COCTOSIHUS Fa30B.

AHanuTHuecKoe BhIpaKeHHEe BTOPOro 3akoHa TepMoauHamuku. L{uxn Kapao.

Crynenu TypOMHBI 1 KOMIIpECCOpa, HKEKTOPBI, COILIA.

OCHOBHBIE XapaKTEPUCTHKU MOPIIHEBBIX KOMIIPECCOPOB. TeopeTndyeckuil LUK paboThI
MOPIIHEBOr0 KOMIIpeccopa.

Bonsnoii map. Ilponece napoobpazoBanust B p-V -nuarpamme. OnpezeneHne napaMmeTpoB
COCTOSIHMS BOASIHOTO napa. [Ipoueccsl n3MeHeHus: COCTOSHHS BOJISIHOTO Mapa.

IIpoueccsl UCTEUEHUsT U IPOCCEIUPOBAHUA MAPOB U Ta3oB. JIpoccenupoBaHue MapoB U
ra3os.

TepMoaMHaMUUYECKUE LMKIBl TEIJIOCWIOBBIX YCTAHOBOK. TemaocumioBble YCTAHOBKH,

XOJIOOHJIBHBIC MalllrHBbI, TCIIJIOBBIC HAaCOCHI. KJ’IaCCI/I(I)I/IKaLU/IH XOJIOAUJIBHBIX YCTaHOBOK.
TeopeTquCKHe OCHOBEBEI ITPOLECCOB MOJIYYCHUA XO0JI04a.

Cnucox BOIIPOCOB 1JId MPOBECACHUA IK3aME¢HaA MO TUCHUIIJINHE

OcHosbl Temonepenaun. CrocoOsl epeHoca TernJa.

JuddepennnansHoe ypaBHEHHE TEIJIONPOBOJHOCTH TMPU CTAMOHAPHOM TEIUIOBOM
pexume. 3akoH Dypebe.

Ornpezenenust TEMIOBOTrO MOTOKA MIIOCKOW CTEHKH.

CBoOo1Has ¥ BBIHYKJIEHHAS! KOHBEKLIUS.



3akoH HeroToHa-PuxMaHa 1 JI0THOCTB TEMIOBOrO MOTOKA

3akon Credana-bonpiiMana v TUIOTHOCTH TEIUIOBOTO IMOTOKA, MEPEIaHHOTO U3ITYICHUEM.
TonnuBo, kiaccupukanus, TeIIOTEXHUIECKIE CBONCTBA TOTUIHB.

[ToaroToBKa TOIJIMB K CKUTAHUIO.

TorumBo cxuraromue ycranoBku (TCY).

Knaccugukanus TCY. TCY ans cxuranust TBEpAOTrO TOIUIUB.

Xapakrepuctrka TCY s cKUTaHUS )KUAKAX TOIUIUB.

Xapaxkrepuctuka TCY miis cxkuranus ra3000pa3HbIX TOILIUB.

DHEProTeXHUYECKUE arperaThl.



[Tpunoxenue 2

7 OLileHOYHBIE CPECTBA I IPOBEIECHUS IPOMEXYTOUHOM aTTECTAllMK

a) [lnanupyemsble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CrpyKTypHBII
JIEMEHT

KOMIICTCHII U

[Inanupyemsle
pe3yIbTaThl 00yICHUS

O1eHOYHEIE cpe€acTBa

OIIK-2 CrocobeH HCIOIb30BaTh

MaTCMaTH4CCKUC,

¢usnyeckue, (HU3MKO-XUMHUYECKUE,

XUMHUYCCKUEC METOAbI IJId pCHICHUSA 3aaa4 HpO(bGCCHOHaHBHOﬁ JACATCIIBHOCTH

OIlK-2.1

Ucnosnb3yer
MaTeMaTHYeCKHe,
¢busnueckue,
(U3NKO-XUMHUECKUE,
XUMHUYCCKUC METOAbI
Ui pelIeHHs — 3ajad
npodeccnoHaTBEHOM

TS TEITbHOCTH

Cnucok Bonpocos s nposeaenus 3AYE€TA no aucuuniaune

OCHOBHBIE TEPMOJMHAMHYECKUE IPOLIECCHl B
razax " mnapax. AHaJINTHYECKOE BBIPAKEHHE MEPBOTO
3aKoHa TepMoanHamuku. OnpexaeneHue paboThl ra3a MpH
€ro paclIMpPeHHH.

YacTHble IpoucCChl USMCHCHUSA COCTOSAHUSA Ira30B.

IlonutponHelid mpoLecc HU3MEHEHUS COCTOSHUS
rasos.

AHaTUTHYECKOE  BBIPAKCHHE
tepmoaunamuku. [uxn Kapno.

Crynenn TypOMHBI M KOMIIpECCOpa, 3KEKTOPBI,
coIia.

OcCHOBHBIE  XapaKTEPUCTUKU
KomIpeccopoB.  TeopeTnueckuit
IIOPLIHEBOr0 KOMIIpeccopa.

Boasnoii map. IIpouecc mapooOpa3oBanus B p-V
-nuarpamme. OmpeneseHne mapaMeTpoB COCTOSHUS
BOJIsHOro mapa. IIpomeccbl M3MEHEHHUs COCTOSHUSA
BOJSTHOTO TTapa.

[Ipoueccsl ucTeueHUss U APOCCEIUPOBAHUSA
I1apoB M ra3os. /[poccennpoBaHue NapoB U ra3os.

TepMogMHaMUYECKHE LHUKIIBI TEIUIOCHUIIOBBIX

BTOpOr'o 3aKOHa

MTOPITHEBBIX
LIUKJI  pabOThI

YCTaHOBOK. TGHHOCHHOBBIe yCTaHOBKI/I, XOJIOAUJIBHBIC
MAILUHBI, Knaccudukanus
XOJIOJIUIBHBIX yCTaHOBOK. TeopeTHuecKue OCHOBBI

TCIIJIOBBIC HaCOCHhI.

IIPOIECCOB MOJYYECHUA X0JI04a.
Crnucox Bonpocos s nposenenuss IK3AMEHA no qucuuninue

OcHogsl Temonepenaun. CrocoOs! mepeHoca Teria.
JuddepeHnnanbHoe ypaBHEHUE TEIJIOMPOBOTHOCTH
MPY CTAlIMOHAPHOM TEIIOBOM pexuMe. 3akoH Dyprbe.
Ornpenenenust TEIIOBOTO MOTOKA TIIOCKOW CTEHKH.
CBoOoaHast M BEIHYXCHHASI KOHBEKITHA.
3akoH HproToHa-Puxmana W TUIOTHOCTH TEILUIOBOTO
MOTOKA
3akon Ctedana-bonbiMaHa ¥ TIOTHOCTH TETUIOBOTO
MOTOKA, IEPETAHHOTO U3ITYICHUEM.

TomnmuBo,  kmaccudukamus, TEMIOTEXHUYECKHE
CBOICTBA TOIIJIUB.
[ToAroTOBKA TOTUIMB K CKUTAHUIO.
TomumBo cxuratonue ycranoBku (TCY).




CrpyKTypHBII

[Inanupyemsle
AJIIEMEHT OneHoyHbIE CpeaCTBA
pe3yNbTaThl 00y4eHUS
KOMIIETCHITHH
Knaccudpukanus TCY. TCY nmast cxuranus TBEpAOTO
TOTLIIUB.
Xapakrepuctuka TCY s CKUraHus OKHJIKHX
TOTLIIUB.
Xapakrepuctuka TCY mnsg cxuranusi ra3000pa3HbIX
TOTLIIUB.
DHEProTeXHUYECKUE arperarsbl.
OIIK-2.2 Bribupaer 3anauu sl CaMOCTOATEIBHOTO PEIIEHUS U3
MaTeMaTHYeCKUe, npodeccnoHanbHOM 1eATEIbHOCTH
¢busnueckue, 3amaua 1
(bU3UKO-XMMHYECKHE, TemnepaTypa HarpeBatesns peaabHOU TEMI0BOMH
XUMHUYECKHE MeTobl | Mamuubel 127°C, xonoaunbHuka - +27°C. 3a oaun
JUIS  pelleHHsl  3ajady | UK ra3 mojy4yaeT oT HarpeBarens 64 kJ[x TeroTsl,
npodeccnoHaTBEHOM a otaét xomoauibHUKy 48 k. Onpenenure KI1]]
NEeATESILHOCTH MatuHsI (%).

3amauva 2
Onucath nuarpamMmy
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1-BepxHsisg morpaHUyHas;
2-HUXKHSIS TIOTPaHUYHAS;
3-HyIeBas JTMHMSL.
3ajaHue Ha peleHue 3a1a4 u3 npopeccCuoOHaIbHON
oOmactu
IIpoBecTu aHanu3 NpoTeKaHUs TEPMOAMHAMUYECKOTO
mpolecca cXKaTus ra3a B IMOPIIHEBOM KOMIIpeccope
OpU  OMNpelesieHuH  KOA(PQPHUIMEHTa  MOIUTPOIIBI
(;maboparopnas pabota Ne2):
1.0npenenuTs noka3aTenb MOJIUTPOIBI Yepe3
YACIbHBIA 00bEM:

P2

_ log(P—l)

- "1

log(vz)
2. IIpoBeputh MPABUIIBHOCTD OITpeIeIICHUS
MOKa3areysi MOJMUTPOIBL, Il 3TOr0  OINPEIEIUTh
TeMrepaTypy Ha BBIXOJI€ M3 KOMIIpeccopa IIo

HAJICHHOMY OKAa3aTENI0 MOJUTPOIIBIL:
(n-1)
PZ n
r-ne (2)
2 1% \p,
3.0npeaenntb paboTy Komnpeccopa no popmyne:

A" v

n




CrpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle

pe3yibTaThl 00yUeHHUS OuerotHsIe cpecTBa

L= (nT—ll) * vy (i_j) "ot

4.0OnpenenuTs  MacCcy  BO3lyXa, CXaToro B

KOMIIpeccope:
N

G =
n

(m * (Pyvp — P1V1)>

5.0npenenuth  00bEM  BO3IyXa, CKATOro B

G
Kommpeccope: V = >
2

6) HOpﬂ)IOK MpoOBEACHUA l'[pOMC)KyTO‘lHOﬁ aTTeCTaluu, NN0OKa3aTe/im 1 KPpUTEPpUHU
OLlCHUBaAHUA:

[TpomesxyTouHas arTecTanus M0 AUCHUILUIMHE BKIIIOYAET TEOPETUUECKHE BOIIPOCHI,
MO3BOJISIOIINE OIEHUTh YPOBEHBb YCBOCHUS O0YJAIOIIUMHUCS 3HAHUH, U TIPAaKTUYECKUE 3a/1aHus,
BBISBJIAIOLINE CTENEHb CPOPMUPOBAHHOCTH YMEHMI U BIIaJIeHUH, TPOBOAUTCS B (hopme:

- BBIIIOJIHEHUS U 3alUThI Ja0OPATOPHBIX padoT;

-BBITIOJIHEHUS U 3alUThI JOMALIHEH pacyeTHON paboThI;

-3a4era;

- JK3aMeHa.

Boinonnenue nabopaTopHbIX paboOT MPOBOAUTCS B yUEOHBIX ayAUTOPUSIX AJIS IPOBEICHUS
71a0opaTOpHBIX paboT Mo aucHumInHe « TexHuyeckas TepMOIMHAMUKA U TETNIOTEXHUKa» MO
PYKOBOJCTBOM IpENoaBaTelis, pacyeT U MOATrOTOBKa K c/ladye JabopaTopHOi paboThl
OCYILECTBIISICTCS] 00YJaIOLUIMMCS CaMOCTOSATENBHO.

Kputepun onenrnBanus 1a00paToOpHbIX padoT: «3aU4TEHO0», «He 32a4TEHO».

JlomainHss pacueTHasi paboTa BBIMOIHAETCS CaMOCTOSTENbHO, B IIPOLIECCE €€ HAaMCaHUs
oOyuaromuiicss pa3BUBaeT HABBIKM K HAy4YHOU paboTe, 3aKperuisis U OTHOBPEMEHHO pacIIupsis
3HaHMUS, IOJYYECHHBIE TPU U3YYEHNHU Kypca TeXHUUeCcKas TepMOAMHAMUKA U TEIUIOTEXHUKay. [Ipn
BBITIOJIHEHUH pa0O0Thl 00YYAIOIIHMIICS JOJIKEH TTOKa3aTh CBOE YMEHHE paboTaTh CO CIPaBOYHOM
JUTEPATypON U APYTUMH JIUTEPATYPHBIMU UCTOYHUKAMHU, a TAK)KE BO3MOKHOCTb aHAJIU3UPOBAThH
MOJIy4YEHHBIE PE3YJbTATHI.

Kpurepuu onieHuBaHus JoMaIIHel paboThl: «3aUYTEHO0», «He 3aUYTeHO».

IToxa3aTen U KpUTEPHHU OLlEHMBAHUS 3a4eTa:

— OLIEHKY «3a4YTEeHO0» CTYJCHT MOJy4aeT, €CIM MOKET MOKA3aTh 3HAHUS HA YPOBHE
BOCTIPOM3BEJICHUS 1 OOBSICHEHUS WH(OPMAIIUU, HHTEJUICKTYaIbHBIE HABBIKHM PEIICHUS MTPOCTHIX
3a/1a4, MOXKET JIaTh OLIEHKY MPEI0KEHHON CUTYallUH.

— OLEHKY «HE3a4YTEeHO0» CTYIEHT I0Jy4YaeT, €CIIM HE MOXKET NTOKA3aTh 3HAHKS HA YPOBHE
BOCITPOM3BEICHUS U 00BSICHEHHS MH(MOPMAITUH, HE MOXET TIOKa3aTh HHTEIJIEKTYaIbHbIC HABBIKU
pEeLIEeHNs TPOCTBIX 3a/1a4, 1aTh OLEHKY IPEIIOKEHHON CUTYallH.

DK3aMeH MO JaHHOW NUCIHUIUIMHE TPOBOIUTCS B YCTHOUM (hOpMe MO IK3aMEHAITMOHHBIM
ouieTam, Kascovlll U3 KOMopsix eKiouaem 2 meopemuieckux 60npoca u 00HO NPAKmuieckKoe
3a0anue.

IMoka3aTesu M KPpUTEPUM OLIEHUBAHMS IK3aMeEHAa:
— Ha OIEHKY «OTJHMYHO» (5 0aTOB) — 00yUYaIOUIUIICS IEMOHCTPUPYET BHICOKUN YPOBECHD
c(OpMHUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMATHUECKOE U ITy0OKOe 3HaHKE




y4aeOHOro Matepuaia, CBOOOIHO BBITTOIHIET MPAKTHIECKUE 3a/IaHUsI, CBOOOIHO OTepUPYyET
3HAHUSIMH, YMEHHUSIMH, IPUMEHSET UX B CUTYallUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaronuiicss JEMOHCTPUPYET CPEIHUN YPOBEHD
c(hOpPMUPOBAHHOCTH KOMITETECHIIUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATUTUYECKUX OTIEPAIHsX, IEpeHOCe
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIICHKY «y/J0BJIETBOPUTEJILHO» (3 0ayuia) — 00yJaromuiicss JTeMOHCTPUPYET TTOPOTOBBIiA
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0/I€ KOHTPOJIBHBIX MEPOIIPUSATHI JTOTTYCKAIOTCS
OIIMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OT/ICIBHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YYaIOIIHICS
WCTIBITHIBACT 3HAUNTENIBHBIC 3aTPYAHCHHUSI IPU ONEPUPOBAHUY 3HAHUSIMU U YMEHUSMH TIPH HX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 0aria) — 00yJarmuics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTuuecKoro MaTepuana, JOIMyCcKaeT CyllleCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
WHTEJJICKTYaTbHbIC HABBIKM PEIICHUS MPOCTHIX 33]a4.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEILHO» (1 0amt) — 00yyaronuicss He MOXET IOKa3aTh 3HAHHS Ha
YPOBHE BOCIIPOU3BEIACHHS U 00BICHEHUSI MHPOPMAITUH, HE MOXKET TIOKAa3aTh HHTCIUICKTYaIbHBIS
HaBBIKH PEUICHUS IPOCTHIX 3a7ad.



